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Description 

[WATER HAMMER ARRESTER, LIQUID 
SUPPLY APPARATUS AND METHOD OF 
PREVENTING WATER HAMMER EFFECT] 

Background of Invention 
[0001] Field of the Invention 

[0002] The present invention relates to an apparatus for prevent- 
ing water hammer effect. More particularly, the present 
invention relates to a water hammer arrester, a liquid sup- 
ply apparatus and a method of preventing wafer hammer 
effect. 

[0003] Description of the Related Art 

[0004] Most liquid supply systems such as a water supply appa- 
ratus relies on a pump to transfer water from a water tank 
to a location where the water is required. When power to 
the pump is cut, the vanes of the pump will continue to 
rotate for a short period due to inertia so that the lifting 
power of the pump drops gradually. However, when the 



lifting pressure is smaller than the static pressure due to 
the potential difference between the water tank and the 
water supply point, the flow of water will reverse within 
the pipeline and impact the still-rotating vanes. This 
causes the so-called water hammer effect on the pump 
and pipeline. To prevent this from happening, a check 
valve with a plate design is normally installed along the 
pipeline. When the water supply system is in operation, 
the check valve permits water to pass through unhin- 
dered. On the other hand, when power to the water supply 
system is shut, the check valve will also be shut immedi- 
ately stopping any back flow of liquid in the pipeline into 
the tank. 

[0005] Nevertheless, due to the sudden shut down of the check 

valve, a moderately large water hammering force is often 

created especially when the difference in potential level 

between the water tank and the water supply point is 

large. If the back-flow pressure exceeds the material 

strength of the pipeline, a portion of the pipeline close to 

the check valve may even crack. 
Summary of Invention 

[0006] Accordingly, one object of the present invention is to pro- 
vide a water hammer arrester, a liquid supply apparatus 



and a method of preventing water hammer effect capable 
of automatically relieving pressure according to the varia- 
tion of pressure within a pipeline. 
[0007] a second object of this invention is to provide a water 

hammer arrester, a liquid supply apparatus and a method 
of preventing water hammer effect capable of actively 
lowering the water hammer pressure within a pipeline to a 
minimum level. 

[0008] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a water 
hammer arrester. The water hammer arrester provides an 
effective means of arresting the water hammer effect be- 
tween a liquid tank and a liquid supply point. The liquid 
tank and the liquid supply point are connected through a 
pipeline. The water hammer arrester comprises a pressure 
sensor, a proportional-integral-differential (PID) control 
module and a control valve. The pressure sensor is set 
between the liquid tank and the liquid supply point for 
detecting the pressure within the pipeline. The PID control 
module is connected to the pressure sensor for sensing 
the signals from the pressure sensor. The control valve is 
set in the pipeline and connected to the PID control mod- 



ule. The PID control module controls the operation of the 
control valve. 

[0009] This invention also provides a liquid supply apparatus for 
delivering liquid to a liquid supply point. The liquid supply 
apparatus comprises a liquid tank, a pipeline, a pump, a 
check valve and at least a wafer hammer arrester. The 
pipeline connects the liquid tank and the liquid supply 
point. The pump is set between the liquid tank and the 
liquid supply point for pumping liquid from the liquid 
tank to the liquid supply point. The check valve is set 
somewhere along the pipeline between the pump and the 
liquid supply point for stopping the back flow of liquid to 
the pump after the pump is shut down. The water hammer 
arrester is set between the check valve and the liquid sup- 
ply point. The water hammer arrester comprises a pres- 
sure sensor, a proportional-integral-differential (PID) 
control module and a control valve. The pressure sensor is 
used for detecting the pressure within the pipeline. The 
PID control module is connected to the pressure sensor 
for sensing the signals from the pressure sensor. The 
control valve is set within the pipeline with connection to 
the PID control module. The PID control module controls 
the control valve to perform linear shutting operations. 



[0010] This invention also provides a method of preventing water 
hammer effect using a water hammer arrester. The 
method includes attaching a water hammer arrester to a 
pipeline so that excess pressure within the pipeline is au- 
tomatically relieved according to the change in pressure 
within the pipeline. The water hammer arrester comprises 
a pressure sensor, a proportional-integral-differential 
(PID) control module and a control valve. 

[0011] | n brief, this invention provides a water hammer arrester 
attached to a pipeline for relieving excess pressure within 
the pipeline according to the pipeline pressure. Hence, 
pipeline hammering resulting from a sudden shut down of 
a check valve is completely avoided. 

[0012] it j S to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0013] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 



of the invention. 

[0014] pig. 1 is a schematic layout of a liquid supply apparatus 
according to one preferred embodiment of this invention. 

[0015] pig. 2 is a flow chart showing the steps for preventing the 
water hammer effect using a water hammer arrester ac- 
cording to one preferred embodiment of this invention. 
Detailed Description 

[0016] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0017] Fig. 1 is a schematic layout of a liquid supply apparatus 
according to one preferred embodiment of this invention. 
As shown in Fig. 1, the liquid supply apparatus 100 of this 
invention is used for supplying a liquid 103 to a liquid 
supply point 105. The liquid supply apparatus 100 com- 
prises a liquid tank 102, a pipeline 104, a pump 106, a 
check valve 108 and at least a water hammer arrester 110. 
The pipeline 104 connects the liquid tank 102 and the liq- 
uid supply point 105 together. The liquid tank 102 is set 
under the liquid supply point 105, for example. The pump 



106 is set between the liquid tank 102 and the liquid sup- 
ply point 105 for pumping liquid 103 from the tank 102 
to the liquid supply point 105. The check valve 108 is set 
somewhere along the pipeline 104 between the pump 106 
and the liquid supply point 105 for preventing back flow 
of the liquid 103 into the pump 106 after the pump is 
shut down. The check valve 108 can be a full open type of 
check valve. The water hammer arrester 110 is set be- 
tween the check valve 108 and the liquid supply point 
105. The water hammer arrester 110 furthermore com- 
prises a pressure sensor 112, a proportional-inte- 
gral-differential (PID) control module 114 and a control 
valve 116. The water hammer arrester 110 is an L-shaped 
water hammer arrester, an l-shaped water hammer ar- 
rester, a T-shaped water hammer arrester or other angle- 
valve type of water hammer arrester. In general, the num- 
ber of water hammer arresters 110 attached to the 
pipeline 104 can be increased according to the pipeline 
design and actual requirements. 
[0018] The pressure sensor 112 within the water hammer ar- 
rester 110 senses the pressure within the pipeline 104. 
The pressure sensor 112 may include a pressure level in- 
dicator (the position labeled 112) set in the pipeline 104. 



The proportional-integral-differential (PID) control mod- 
ule 114 is connected to the pressure sensor 112 for de- 
tecting pressure signals from the pressure sensor 112. 
The control valve 116 is set in the pipeline 104 with con- 
nection to the PID control module 114. The PID control 
module 114 controls the control valve to perform linear 
shut down operations. The control valve 116 is set in a 
pressured section of the pipeline 104 relative to the pres- 
sure level indicator of the pressure sensor 112. 
[0019] The pressure supply apparatus mainly provides a water 

hammer arrester along a pipeline for automatically reliev- 
ing excess pipeline pressure according to the change of 
pressure within the pipeline. The steps for operating the 
water hammer arrester are shown in Fig. 2. In step 200, a 
water hammer arrester is installed alongside a pipeline. 
The water hammer arrester comprises a pressure sensor, 
a proportional-integral-differential control module and a 
control valve. In step 202, the pressure sensor generates a 
signal when a specific pressure change within the pipeline 
is sensed. Using the liquid supply apparatus shown in Fig. 
1 as an example, pressure within the pipeline 104 will 
continuously drop after the pump 106 has been shut. 
However, due to the water hammer effect, pressure within 



the pipeline will suddenly increase when the pressure has 
dropped to a minimum point. To prevent the water ham- 
mer effect or the sudden increase in pressure within the 
pipeline, the "specific pressure change" before the pres- 
sure drops to the minimum point is gauged. In step 204, 
the PID control module controls the control valve to per- 
form a linear shut down after receiving signals from the 
pressure sensor. 

[0020] | n summary, one major aspect of this invention is the 

setup of a water hammer arrester alongside a pipeline to 
relieve excess pressure within the pipeline automatically. 
Hence, water hammer effect resulting from sudden shut 
down of the check valve is prevented. 

[0021] it w j|| De apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



